Due to increasing concern on the environment safety, new lead-free piezoelectric materials are being intensively studied in order to replace widely used Pb-based ones. Oxides with perovskite structure on the base of sodium-potassium niobate (K0.5Na0.5)NbO3 (KNN) and bismuth-sodium titanate (Na0.5Bi0.5)TiO3 (NBT) are being considered among the most promising ones. In addition to addressing environmental challenges, development of new highly efficient oxide materials is of great scientific interest to the fields of physics, chemistry and materials science. As basic approach for creating new piezoelectric materials, modification of compositions close to Morphotropic Phase Boundaries (MPB) which divide concentration regions with different crystal structures is mainly used.
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In this work, compositions close to the MPB in the (K0.5Na0.5)NbO3 (KNN) and (Na1/2Bi1/2)TiO3 -BaTiO3 (NBT-BT) systems have been studied. Effects of modification of compositions with acceptor dopants (manganese, iron and nickel cations in the Bsites of perovskite lattice) and influence of over stoichiometric additives with low melting temperatures (Bi2O3, KCl, LiF and V2O5) on structure, dielectric and ferroelectric properties of ceramics were studied. Phase transitions were marked by steps near 350-400 K and by peaks at ~ 550 K in dielectric permittivity versus temperature curves of NBT-based compositions and by peaks at ~ 700 K in these curves of KNN-based compositions. Increase in the spontaneous polarization value was proved for modified ceramics using the SHG method.
At the room temperature, non monotonous changes in the dielectric permittivity value εrt were observed in modified by BNT-BT and KNN-based compositions.
Effects of dielectric relaxation related to the presence of oxygen vacancies in compositions containing B-site cations with mixed valence and with deficiency in the A-sites of the perovskite lattice were observed at high temperatures > 700K.
The results obtained confirmed prospects of new lead-free materials development by modification of KNN-and NBT-based compositions close to the MPB by aliovalent cation substitutions.
